Key indicators: single-crystal X-ray study; T = 223 K; mean (C-C) = 0.015 Å; disorder in main residue; R factor = 0.046; wR factor = 0.135; data-to-parameter ratio = 10.2.
The title compound, [Cu(SO 4 )(C 12 H 8 N 2 ) 2 ]ÁC 4 H 10 O 2 , is comprised of neutral monomeric complex and butane-2,3-diol solvent molecules. In the complex, the Cu II ion is in a distorted square-pyramidal coordination environment defined by four N atoms from two chelating 1,10-phenanthroline ligands and one O atom from a monodentate sulfate anion; the O atom is at the apex. The two chelating N 2 C 2 groups subtend a dihedral angle of 85.8 (4) . In the crystal, the neutral monomeric complex and butane-2,3-diol solvent molecules are held together by O-HÁ Á ÁO hydrogen bonding, which leads to additional stabilization of the structure. The presence of pseudosymmetry in the structure suggests the higher symmetry space group C2/c, but attempts to refine the structure in this space group resulted in an unsatisfactory model and high R and wR values. The sulfate anion is disordered over two sets of sites with occupancies of 0.55 (1) and 0.45 (1).
Related literature
For the ethane-1,2-diol solvate of the title complex, see: Zhong (2011a), for the propane-1,2-diol solvate, see: Zhong (2011b) and for the propane-1,3-diol solvate, see: Zhong (2012). 
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Comment
In the past few years, we have unexpectedly obtained and characterized some transition metal complexes with bidentatechelating sulfate auxiliary ligand via alcohol-solvothermal reaction during attempts to synthesize mixed-ligand coordination polymers, such as cobalt complex (Wang & Zhong, 2011 ), nickel complex (Zhong & Ni, 2012 Table 1 ).
In the crystal, the sulfate group is disordered over two positions with refined site occupancies of 0.55 (1) and 0.45 (1), and is hydrogen bonded to the solvent butane-2,3-diol molecule (Table 2 & Fig. 1 ).
Experimental
The single crystals of (I) suitable to X-ray analysis were obtained by 0.2 mmol phen, 0.1 mmol CuSO 4 .5H 2 O, 2.0 ml propane-1,3-diol and 1.0 ml water mixed and placed in a thick Pyrex tube, which was sealed and heated to 453 K for 72 h.
Refinement
The H atoms of phen were positioned geometrically and allowed to ride on their parent atoms, with C-H = 0.93 Å and U iso (H) = 1.2U eq (C). The H atoms of propane-1,3-diol were placed in geometrically idealized positions and refined as riding atoms, with C-H(CH 3 ) = 0.96 Å, C-H(CH) = 0.98 Å and O-H = 0.82 Å; U iso (H) = 1.2U eq (C) and 1.5U eq (O).
The presence of pseudo-symmetry in the structure suggests a higher symmetry space group C2/c. are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (

